
Scientific Achievement
Scientists revealed how important ligand 
design is for controlling the architecture of 
nanocrystals (NCs) during self-assembly. 

Significance and Impact
NCs are important for applications such as 
filtration, wear resistance, and future 
quantum materials; these findings provide a 
systematic way to predict their directed self-
assembled structure based on ligand design.

Research Details
• Scientists investigated a series of anisotropic NC 

assemblies using various ligand combinations.
• They studied the resulting structures using CFN’s 

transmission electron microscopes (TEMs) and 
NSLS-II’s CMS and SMI beamlines.

• The NC plates self-assembled into layers of two-
dimensional grids that showed a distinct and 
controlled positional offset between layers.

• Simulations predicted the resulting architectures.
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(Left) The detailed simulation of ligand distribution 
and NC ordering. (Right) The transmission electron 
microscope image of the resulting multilayered 
material (bottom). 
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